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(57) What is claimed is: 

1. A sheet roll-up/down apparatus in which an upper end of a sheet is 
secured to a winder cylinder having two ends both supported rotatably by brackets, and 
a stopper mechanism is included inside the cylinder, the stopper mechanism stops the 
winder cylinder at a desired rotational position against torque applied to the winder 
cylinder, characterized in that: a first cylinder having a protruding protrusion on an 
inner surface thereof is fixed to the inside of the winder cylinder; a second cylinder 
which is engaged rotatably inside the protrusion is provided in the first cylinder; an 
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engagement element is provided in a groove hole formed in a wall of the second 
cylinder, the engagement element being movable between a retracted position at which 
the engagement element is retracted in the wall and a protruded position at which the 
engagement element is protruded from the wall and engaged with the protrusion of the 
first cylinder; a cylindrical part formed integrally and coaxially with an operation wheel 
around which an operation cord is wound is engaged, with play, in the second cylinder, 
and the operation wheel can rotate left and right by a particular angle, relative to the 
second cylinder; a cam surface which works to hold the engagement element at the 
retracted position, in a first relative rotational position of the operation wheel, and to 
protrude the engagement element to the protruded position, in a second relative rotation 
position of the operation wheel, is formed on a surface of the cylindrical part; and a 
spring which constantly biases the operation wheel to the first relative rotational 
position, relative to the second cylinder, is provided. 

Detailed Description of the Invention 

The present invention relates to a sheet roll-up/down apparatus in which an 
upper end of a sheet is attached to a winder cylinder having two ends rotatably 
supported on brackets, and the sheet is rolled up or down by the winder cylinder, to 
raise or lower the sheet. 

Although this kind of apparatus is generally used as a raise/lower apparatus for 
a roll screen, this kind of apparatus can be used also as another kind of raise/lower 
apparatus for winding up and down elevation tapes to raise and lower slats of a 
horizontal-type blind, thereby to raise and lower the slats of the blind. However, this 
sheet roll-up/down apparatus is widely applied to raise/lower apparatuses for roll 
screens. Therefore, the following description will be made of a roll screen. 

In a sheet roll-up/down apparatus for a roll screen, generally, a winder cylinder 
internally includes a spring which rotates the cylinder in one direction, and a stopper 
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mechanism which stops rotation of the winder cylinder to stop a screen sheet at a 
desired height when the cylinder is rotated to a desired angle, i.e., when the sheet of the 
roll screen is rolled down to a desired height. For this kind of stopper mechanism, 
various structures have been proposed. For example, a stopper mechanism suggested in 
the Japanese Utility Model Application No. 57-164973 relevant to an application of the 
present applicants can be used advantageously. 

In a roll screen having the structure as described above, the sheet is lowered to a 
desired height by pulling down the lower end of the sheet of the roll screen with a hand. 
By releasing the hand at that position, the sheet stops at the desired height. When the 
sheet is raised, the lower end of the sheet is once slightly pulled down with a hand. 
Then, the stopper mechanism is released, so that the spring included inside the winder 
cylinder works to rotate the winder cylinder. Thus, the sheet is rolled up. 

The present invention has been made to provide a sheet roll-up/down apparatus 
as described above, which is equipped with an operation wheel operated by an 
operation cord, to be capable of achieving the same roll-up/down operation as in 
conventional apparatuses as described above, and which is capable of rolling up and 
down a sheet by operating the operation cord. 

The present invention is characterized in a sheet roll-up/down apparatus in 
which an upper end of a sheet is secured to a winder cylinder having two ends both 
supported rotatably by brackets, and a stopper mechanism is included inside the 
cylinder, the stopper mechanism stops the winder cylinder at a desired rotational 
position against torque applied to the winder cylinder, wherein: a first cylinder having a 
protruding protrusion on an inner surface thereof is fixed to the inside of the winder 
cylinder; a second cylinder which is engaged rotatably inside the protrusion is provided 
in the first cylinder; an engagement element is provided in a groove hole formed in a 
wall of the second cylinder, the engagement element being movable between a retracted 
position at which the engagement element is retracted in the wall and a protruded 
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position at which the engagement element is protruded from the wall and engaged with 
the protrusion of the first cylinder; a cylindrical part formed integrally and coaxially 
with an operation wheel around which an operation cord is wound is engaged, with play, 
in the second cylinder, and the operation wheel can rotate left and right by a particular 
angle, relative to the second cylinder; a cam surface which works to hold the 
engagement element at the retracted position, in a first relative rotational position of the 
operation wheel, and to protrude the engagement element to the protruded position, in a 
second relative rotation position of the operation wheel, is formed on a surface of the 
cylindrical part; and a spring which constantly biases the operation wheel to the first 
relative rotational position, relative to the second cylinder, is provided. 

Hereinafter, an embodiment in which the present invention is applied to a roll 
screen will be described with reference to the drawings. 

FIG. 1 shows an embodiment of a roll screen which practices a sheet roll- 
up/down apparatus according to the present invention. In the figure, 1 denotes a winder 
cylinder, and 2 denotes a sheet of the roll screen. 3 and 4 denote brackets which 
support the winder cylinder at both ends thereof, and 5 denotes a coil spring for rotating 
the cylinder in one direction. The bracket 3 is equipped with a disk 7 through a bi- 
directional clutch spring 6. A shaft 8 is fixed to the disk 7. The coil spring 5 is 
connected, at one end, to the shaft 8, as well as, at another end, to the cylinder 1, 
thereby applying torque to the cylinder 1. In addition, this torque can be adjusted by 
rotating the disk 7. These mechanisms are well known in the field of roll screens. 

9 denotes a one-way clutch, and 10 denotes a stopper mechanism connected to 
the shaft 8 through the one-way clutch. 11 denotes a brake. The stopper mechanism 10 
stops the sheet when the sheet 2 is pulled down to a desired height. In addition, when 
rolling up the sheet, the stopper mechanism 10 is released upon a slight pulling down of 
the sheet, and works to rotate the winder cylinder. For this stopper mechanism, 
conventional mechanisms having various structures have been proposed. The Structure 
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shown in the figure is disclosed in the Japanese Utility Model Application No. 57- 
164973 developed by the present applicants. Further, the brake 11 applies a braking 
force to the winder cylinder when rolling up the sheet, thereby to slowly roll up the 
sheet. 

In the mechanism described above, the sheet of the roll screen is pulled down 
with a hand, and the hand is put off. Then, the sheet is stopped and maintained at the 
position. When rolling up the sheet, the sheet is firstly pulled down slightly. The 
stopper mechanism is thereby released, to wind up slowly the sheet around the winder 
cylinder. This mechanism itself has been well known in the field of roll screens or was 
previously developed by the present applicants, i.e., this mechanism is not directly 
relevant to the present invention. 

In the present invention, there is provided an operation device which controls 
the sheet roll-up/down apparatus of the kind described above by operating an operation 
cord. This operation device is denoted at 20 in FIG. 1, and details thereof are shown in 
FIG. 2. 

In FIG. 2, 21 denotes a first cylinder fixed to an end of the cylinder 1, and 
protrusions 22 are formed to protrude from the inner surface of the first cylinder. 23 
denotes a second cylinder provided to be engaged, inside the protrusions 22, in the first 
cylinder 21. Groove holes 24 are formed in the wall of the second cylinder 23. 
Columnar engagement elements 25 are contained in the groove holes 24 such that the 
elements each are movable between a retracted position where the elements are 
retracted in the wall and a protruded position where the elements are protruded from the 
wall and engaged with the above-described protrusions 22 of the first cylinder 21. 26 is 
an operation wheel around which an operation cord 27 (see FIG. 1) is wound. A 
cylindrical part 28 is formed to be coaxial and integral with the operation wheel 26. 
This cylindrical part 28 is engaged, with play, in the above-described second cylinder 
23. The operation wheel 26 can be rotated left and right by a particular angle relative to 
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the second cylinder 23. Therefore, an arc-like groove hole 29 is formed in the operation 
wheel 26, and a protrusion 30 formed on the second cylinder 23 is engaged in the 
groove hole 29 such that the protrusion 30 is movable by a particular angle in the 
groove 29. 

Relative rotational positions of the operation wheel 26 and the second cylinder 
23 are shown in FIGS. 3(a) and (b). To help easy understanding of relationships 
between respective parts, FIGS. 3 show enlarged views of only the part of the operation 
wheel 26. FIG. 3(a) shows a first relative rotational position where the operation wheel 
26 has been rotated right by the particular angle described above, relative to the second 
cylinder 23. FIG. 3(b) shows a second relative rotational position where the operation 
wheel 26 has been rotated left by the particular angle described above, relative to the 
second cylinder. Meanwhile, at the cylinder part 28 described above, such a cam 
surface 31 is formed that works to hold the engagement elements 25 at the retracted 
position (shown in FIG. 3(a)) described above, in the first relative rotational position, 
and to protrude the engagement elements 25 to the protruded position described above, 
in the second relative rotational position. Meanwhile, between the operation wheel 26 
and the second cylinder 23, a spring 32 which constantly biases both of the wheel 26 
and the second cylinder 23 toward the first relative rotational position described above. 

An angular extension part 23a is formed on the second cylinder 23 described 
above. A spring 34 is contained in the cylinder 33 engaged with the angular extension 
part 23a. This spring 34 stores energy as the operation wheel 26 is rotated by the 
operation cord 27. Once the operation of the operation wheel 26 is stopped, the spring 
34 works to return the operation wheel 26 toward an original position thereof. These 
parts are integrally connected by a shaft 35 and a cap 36 attached to an end thereof. 

The above-described apparatus operates as follows. Suppose that the sheet 2 of 
the roll screen has been completely wound around the cylinder 1. At this time, the 
operation position is the position shown in FIG. 3(a). In case of lowering the sheet 2, 
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the operation cord 27 is pulled down. Accordingly, the operation wheel 26 rotates in 
the anticlockwise direction, so that the relative positions of the operation wheel 26, 
cylinder part 28, and second cylinder 23 are brought into the state shown in FIG. 3(b). 
In this state, the engagement elements 25 are pushed out to the protruded position by a 
convex part of the cam surface of the surface of the cylinder part 28, and are engaged 
with the protrusions 22 of the first cylinder 23. The first cylinder 21 and the second 
cylinder 23 are thereby locked. Accordingly, as the operation wheel rotates, the second 
cylinder 23 and the first cylinder 21 are rotated together, thereby rotating the winder 
cylinder 1. Thus, the sheet 2 is rolled down. At this time, the spring 34 in the cylinder 
33 is wound up, storing energy. After the operation cord 27 is fully pulled out from the 
operation wheel 26, the operation wheel 27 is rotated reversely due to action of the 
spring 34 upon release of the operation cord 27. At this time, the winder cylinder 1 is 
stopped at the rotation position by the stopper mechanism described above. In this state, 
if the operation cord 27 is further pulled, the operation wheel is rotated again, thereby 
rolling down the sheet. Thus, the sheet can be rolled down to a desired position by 
repeating reciprocation of the operation cord 27. 

The mechanism described above is applicable directly to rolling up/down of a 
raise/lower tape in a horizontal-type blind constructed in a structure in which a 
raise/lower tapes for raising/lowering slats of the horizontal-type blind are wound 
around a winder cylinder thereby to raise/lower the slats. 

The embodiment shown in FIG. 1 suggests a roll screen constructed such that a 
spring for rotating a winder cylinder is included inside the winder cylinder and a sheet 
is rolled down against action of the spring. Inversely, however, application is possible 
to another roll screen constructed such that no spring is included inside a winder 
cylinder, a sheet is firstly rolled down by its own weight, and the sheet is then wound 
up around the winder cylinder by rotating the winder cylinder with use of an operation 
cord. FIG. 4 shows this kind of embodiment. 
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This embodiment is the same as that shown in FIG. 1 except the point that the 
cylinder is rotated in one direction by the sheet's own weight, in place of rotating the 
winder cylinder 1 by the coil spring 5 shown in FIG. 1. Therefore, corresponding parts 
are denoted at identical reference symbols, and a detailed description thereof will be 
omitted herefrom. 

As has been described above, according to the present invention, a sheet 
raise/lower apparatus which winds up and down a sheet by pulling an end of a sheet, as 
used in a conventional roll screen, is provided with an operation device based on an 
operation cord. The sheet can be rolled up or down by repeating upward and downward 
reciprocal motion of the operation cord. Thus, there is provided a sheet roll-up/down 
apparatus which is very useful in practice. 

Brief Description of Drawings 

FIG. 1 is a partially cut-away front view showing an embodiment of a roll 
screen which practices the present invention. FIG. 2 is an exploded perspective view 
showing an operation device in the roll screen shown in FIG. 1. FIGS. 3 (a) and (b) are 
explanatory views depicting operations of the operation device shown in FIG. 2. FIG. 4 
is a cross-sectional view showing another embodiment of the roll screen. 

1... Winder cylinder, 2... Sheet, 3, 4... Bracket, 5... Coil spring, 6... Bi- 
directional clutch spring, 7... Disk, 8... Shaft, 9... One-way clutch, 10... Stopper 
mechanism, 11... Brake, 20... Operation device, 21... First cylinder, 22... Protrusion, 
23... Second cylinder, 24... Groove hole, 25... Engagement element, 26... Operation 
wheel, 27... Operation cord, 28... Cylinder, 29... Groove hole, 30... Protrusion, 31... 
Cam surface, 32... Spring, 33... Cylinder, 34... Spring, 35... Shaft, 36... Cap 
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